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(54) SOUD POLYMER TYPE FUEL CELL 
(57)Abstract 

PURPOSE: To provide a solid polymer type fuel cell, wherein 
assembly is facilitated and performance is sharply improved, by 
forming a fuel electrode side collector out of a hydrophilic 
conductive porous body, and a humidifying water permeating body 
out of a water repellent porous body respectively. 
CONSTITUTION: Fuel and oxidant electrodes 101 and 102 are 
arranged on both the surfaces of a polymer electlyte membrane 

100, and a fuel electrode side collector 105 having a fuel gas guide 
groove 106 and an oxidant electrode side collector 107 having an 
oxidant gas guide groove 108 are provided while contacting with the 
electrodes 101 and 102 to form a unit cell, and plurals of its are 
layered. A cooling plate 110 is inserted into the lower surface of the 
collector 105 via a humidifying water permeating body 109 
composed of porous body at every single cell, to supply cooling 
water to the membrane 100 via the collector 105 and the electrode 

101. At this time, the collector 105 is formed out of a hydrophilic 
carbon porous plate, having a porosity of about 70% and a mean hole 
diameter of about 40^m, and is provided with the groove 106; and 
the body 109 is formed out of a carbon porous thin plate, having a 
porosity of about 40% and a mean hole diameter of about 5um, and 
water repellent treatment is applied. 



:I04 




r iOO 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners decision of 
rejection] 

[Date of extinction of right] 



19.04.1995 



2922132 
30.04.1999 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAQsaylhDA4082501 30P1 .... 1 7/07/20 



(19) 0#H*£fFJt (J P) 



(12) i£f= 



(B 2) 



(45) lEff B ¥/&l 1^ (1999) 7 ^ 19 B 



(11)4#IF#^ 
(24)S@B ^11^(1999)4^308 



(51) IntCl. 0 
H 0 1 M 8/02 



8/10 



F 1 

H 0 1 M 8/02 



8/10 



B 

S 
Y 



i»*«©»6 t£ 13 H) 



(21)tiJBt#^ 


!RfS¥7-56146 


C73)WHt# 


000003078 








(22)ffiiBB 


7 4? (1995) 3 3158 




«^;iisin«5m^K«unwi72#ifi 




(72)#W# 


3SJS> 


(65)&P1#^ 


!»0B¥8-25O13O 






(43)&B8B 


¥f£8ijp(1996) 9/527B 






#S»^B 


¥j6£ 7 ^(1995)4^19 8 


(72)%W# 






















(72)»W# 
























(74)ftSA 








we 


mm *f 











(54) i%wv>%m mwmYT-mffl&mb 



(57) i#f?is*roiaia] 

[§8*311] *#^-«»ffBtfc, wOK^WFM© 

twin*** t . mmmmxnm £ n-cmiE^tji'K- 

ScWS -fS 1 1 t>l-, «-m{u:-fevwS(c^*PtS5rff AU 



10 



Wfl£»c«zKtt©»l!i L fc t ®t« £ ft"C v> 5 r. 

itLftto -e#j* S ^ 5 r. t Sr^m t i" S ts*« 



3 

^f^SE»««SrE«i"* t fc ttc±E^/^*£«««^^ 
JSffltffrUX 5/ * > ^SrKtt, - 2f ^ #X1S* >~ 

#Lfc->- h-r»*Sft8 fc fc fcl-±ffi#*ffitt««Sr 
fc ft*M»i:r5B<**»^e«»«*. 

fett-C v > S r fc fc i- 5 »*qi4 *-IE*OHfM! 
gP *5 «fc tWfctt K , * » W » o T -t tt-t'n- Jffl -t" 5 

$ tit v n 5 w fc 5r 4fr» fc i- a »*:*I4_£ fc tt 5_*-3B*<£> 
[0 0 0 1 ] 

fc w$hf-*s*«-** t ^ b &mnm 

fc L-C«v^SH»jB^ffl*»«»^Hi"*- 
[0 0 0 2] 

[0003] :nb«4t*<?)H. isif ^ lttK 

^-^e#ttS:*"*-a!K^-=F«»WlK (Polymer Elec 
trolyte Membrane) ^ffll/^iM^SWtffitt, 

[ooo4] a»TK»^Mm^9^xm^btii>nMK 
^>£j&jgi, ^yu^-p^— 7K>^/u^>^«i:^y tr— y 

f>7^t7>f KtOi^ftK, b 
]) ^/^^ic h y 7;vtPsf v^S:^7 7 MbL/e fc<7} 

£!) «tffl^bix-c^6o 

[0 0 0 5] ^coj: oteWift+mffi'gm&ffli'^mifcM 



(2 ) 1*ffF2 9 2 2 1 3 2 

4 

^J£*H*5<tV*«ESt L"C soffit 

t x-mft+mmwife 5 fc fc t(-M@<owMt-^ 

*4ffi?g fc BMfcJWSIEB fc Srlffi ^/c«m*Sria L t <0 £ ¥ 

[0 0 0 6] "f 119 KlftftWfcBfMB^S! 

Phffi 2 fc gft^fflS 3 (El^-T) fc SriES t % Jftfl-ffi i 
10 ffl^«S»^^at»fc LT<0««gSr«x.fc#?L«Ol»**« 

3 <Dmmi^>— ;l<<Dtz£><Ds< y*>?8 SrE 

[0 0 0 7] rcoip^K^&BEflUfct^Sr**^ 
fc U ^©*^^fc*«ffl«JBU^H#*^S!«Rfl.« 

10, 11 (fcfcL, -7^^KSi 1 ttBI^-e: 

[0 0 0 8] WJiflccoPiiHffi^ttai^ K7'u-M2 ^ 
30 iin^i^ii^, tLt, K7 e u- h l 2 

»t*«rEHL, :nb»ftlt«B«:«W ! t*t p 3' Kfc^ 

[0 0 0 9 ] L^Lft^b, ±tacO<t 9*-«fifeS*Lfctt 
40 feo/c 0 

(l) ««tW3£«^*i«ff*L^^^ y ^ Sr»ST4r.fc*s 
gli 9*>b*iJSJ:5^ H*i«i^^Si»JPH8«iSr**"f 
fc, 1J[«(^*^yuSrWliififii-5fc#^^** s «»^ffl 

50 [0 0 10] (2) H*nSSD»*8E^fll»* 5 fflai 



(3) 
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[0011] K*^«»»*fta«M-a#ifci: UT(4, 

[0 0 12] L*»U IB«ttD«**-Ctt, mPtif**?&t 
5£-ett, ->^xA(0^jhB#^i:'(c*3^r, #*P7k©— gB 

[00 13] Sfc, !&-&7KE>ffiJl$c;a 5 #< >io 

s^s^^^-r-s^t'copp^H'bifoo/Cc 30 

[0 0 14] (3) mtMU*&Z.X*#iMfc<0 
H 1 9 (c* $^5 £ 0 I-, 2 ±3 <fc tfSMfcfflffi 3 © 

vuSrfr o tv^5#, f * > ^* t t ©SUSSS* 5 
t . ftfMi 2 JfrBMfcSHE 3 ^ISilllS 4 JWWkffl 

t, ^y4E->^7, 8K3c#fc->— it 

^^tfct>-r 0 BW^aiftii'ptt' hi 

^<j/^>i?'7, 8C0ffi^*# < w 



2 9 2 2 1 3 2 

6 

[0015] 

[0 0 16] 
[00 1 7 ] 
[0018] 

[ Sill kfBBlflfril^ci'Sfcfo 

nrwsaKfk3m-«*u-cK»t fens 1 1 t^±E«f<t 

[0019] **S, Sfjfa*DS7K^ii^tt^ ttTkttT?** 

i/j7 ^ffi^L/ci: SiS^lS]WTtB^&e-^ ; 5*DS7K 
[0 0 2 0] ±8El«J*iil«-t-5fc«)t-. *&W<om2_ 

^^.S^^cofi^^^— 7l'ffl y y^ffi— htl 

[0021] fc*s, mn'<y*>?^ mm**, mt 
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♦fries, inb^HiictfiiS^*>-^ffl^^ 
n *s <t *»» f - . " w ft e> <0»»k« o r * n J§ 

"[0022] 
[0 0 2 3] 

TL* t ^P^ILS t M/Ktt t "Cflfc * 5 fi^7k «r.*D® 7jcSi@ 

So 

[0 0 2 4] JB^^SBW-Ctt, 2f*ffi«tWS£>*WB»# 
J: oT#^H£M« i AH^ t £ A» fc«tt £ * 5 - t 

[0 0 2 5] 

[0026] -(Dmfcmft+m&Mmmn, m^.^2 i 

SrSV^ra^-fe^^ — 5W.2 2a, 22b *5 <fc t>*8MIH4 
[0 0 2 7] *t.^2 1lt 4i*P^<>Ot |ffl«OttSf"C 

#?LK«-C«*Sn-CS5» J ? L «»«IK2 4 oolD^JrSS^ 

«ttE«$nfc»ik*iffi2 6i-, «m«2 straiaflRii; 



(4) m$2 9 2 2 1 3 2 
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KSftfcv'— ;UfflC0^3/^r>^2 7 1, &{fc»l«B 2 6 t 
JfEl C J?<^£> MtX~Bf& £ nTlft-ftfflSi 2 6^ 
m#l-ffie£ft^>— yWH<0'<s/*>* r 2 8 BMfc 
2 6^eOK<t»l^^et»«*Bi:»na*aia*2 3^ 

y h 2 9(0— S5 i:, «S»ffi2 5^^>«S*4^^<^W«&«Hg 

tmmmmk &ffi^tc}i&m± * h 3 000 

[0 0 2 8] nBFffiS-fe^V— = 5/ h 2 9 te. El 2 *5 
10 it*H4U:**-*-*5«w* fl(ra?Lfc«R«<c*-*>»i^-fe 
/Nl/^S2 2ah rcOir^Nl/ — ^*2 2 a (OPlffitC 
tctTL * ->3R X- S £ $ ft fcltffi * — * 

>K^11M#3 1, 32h rftkfMEtt^M^S 
1, 3 2 1*3 KM S ft 5 t 1 tlC-fe^U— *«2 2 a Id 

3 3, 3 4 t % :nbll($3 3, 3 4 t-*l:«^ 
ntll*^3 1, 3 2rtlcElS^ttfcl-t/< 
U- 2 2 a |c»L-C±E»«tt**JM-c— *»5lH* 
Snfcrta^*-^K5*3 5, 3 6, 3 7, 3 8 

20 t, I«»3 3, 3 4^g«^5flP3 9, 40 
SrWi-at fctl-rtffl-^^*— ^ KK*3 5, 3 6, 3 
7, 3 «tr ^^r^-C^ftP>fr g^Sac4 1, 4 2 &{i 
X.Tft®f$^^3 1, 3 2\Z.^rt*^^<DWiMM-CmiZ. 
^ft/c^7— ./U K*^<— 4 3, 4 4 

*j*3ft-cioa. 

[0 0 2 9] 3 3, 3 4 CO^SX'^^^— 

/<-4 3, 4 4C0RIP 3 9, 4 0 ^b^fflSrBStrSB^«- 

5, 4 6dMS^¥fTl-ff2/&£ftXV^ 0 -^L-C, F^|gf5^ 
30 ^-;VKSi3 5, 3 6, 3 7, 3 8H Ji^L/c^ 
rt»4 5, 4 6lciU5«iR^»4 7, 4 8 §r^O^^ 
Sr£(*:t-^*$ft"CV^o 
[0 0 3 0] *mi$3 3, 3 4*C*3tt5*rt» 

4 5, 4 60?K^$ftXV>5ffitlSffi^WPJJt-l!«Si"S 
rtSB-^^^— /U' 5, 3 6, 3 7, 3 8 t COP^l- 

tj:^ -7^^-;uK^^-4 3, 4 4 ooJf:^^i-te^i"S 

St*5l-v *I#3 3, 3 4*C*JftS*rt»4 5, 4 
6^M^t^51^^-^^^4 3, 4 4 

[0 0 3 1 ] p5BBS!"fe^^— ^ b 2 9COfSffUJSI5, 

JtESH^i-— ^^.^ 5/ h 3 0£>p*nMJg|5, i^TlIf 
IK"2 4 CDPfft'JgB^ a^>^'2 7, 28 ^f^fPJj^idtt. 

*ft^ , ftHiiaJ:tfH4«c^i-J:5l^ «flr^^Srtfe» 
/#Ui-5*:*tf>JL5 0, 5 l «b , *a*Sr«*&/SNU 
t5fc»oa"5 2, 5 3 t. »<b«i^S:tit#&/#tbi- 
57t^(07L5 4,5 5 i:*sW«*f&]^ii"i:SB8«^Kff 

[0 0 3 2] It, ffiSt/<U-^^^^f2 9(C 
50 *5»tSrt»^-*-^ KJf*3 5, 3 6fi^*P7kSr«^ 
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_ /U kb* 37,38 asMkaitf* Srfltte/ww-*- 5 

[0 0 3 3] «-ffiSt/^-^^y h3 0« % 0 3 1c 

^22bt, r<7}i?/^ — 2 2 b (DKffi[Ztcb x_l£ 

9 1M)$6U, ~<DMMftftft6 lfttzmm£ti<Z>k 
" t ttct^i/- 2 b ic^Lt^- *>Sr*tr*« 

*cH3eStlfcrt«^^^— ^ KB*6 3, 6 4 t, II 
&6 2 Sr^SB«ctS*-&-5MP 6 5 %m-tZ>t t fclcrtSB 
-^ntf> — ;VKK*6 3, 6 4 ^I3®16 6 SrllX-TlR 

[0 0 3 4 ] -t" JtffiSH=:'<l h 3 0 

ir^u — ^*R2 2 b(7>JBjaeBS:l»<a5^*5<tt>**ffi 

fc. StrSELfcRBBS-fe^^— ^^-^ y b 2.9 (c*5*t5«fe 

5rt^^-^KI*6 3, 6 4H j$Jft;tf-*S:tfc#g 
/ffltti-1~Z>1t1to<D*L5 0, 5 1 iCiiUTl/^o 

[0 0 3 5] 5»-*fiR*ttfc¥-fe/l'2 1 *SJo»7K 

3gi£« 2 3 Sr^fr LT*«MSii"C«ft*««i* 7 o 

1, 7 2^^T»iV ^b(^tl<b^>K7 e U-h7 
l , 7 2 K7°u— h <t 9 ttfifcH^L*^' 

[0 0 3 6] 413, ^> h 7 1 C0Jbffii-«. St 

i«L*:>L5 0, 5 1^L«fW^^^/^a^ 

9f:^«4«Sf 7 3, »PH»tb*7 4 Su3zEL7t 
7L5 2, 5 3Sr^LTft»*0«ie/#UiSrtf 
#iflzktl«&tf 7 5 , »59*«U1« 7 6 t % mii!!Lfc7L5 

4, 5 5ft^UTlMt3H^^t«:l6/»UlS:fT5fcft^ 

mmtf*m$ f g 7 7 , *#Hitf 7 s t 
[0037] -(DXoKffif&X'frzt, 7 3 

jv KB* 6 4 §r^> LTfL 5 l ^tSEixfcf* 



(5) »fF 2 9 2 2 1 3 2 
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;l/K5f3 7&^LT*t*.3 4 4 6 ^jjUx^o 

&*) ^rtSB-^— A* KB* 3 8 £:;frLT7L5 

^fc«^»fta»m»7 s-tsix^o ;££P7ktfc 

fgf 7 5fi:^UT«|&*lx^:ftai*tt. #*-feyu2 l K 
ISU^TI^ffiSi-fe^^ — ^ 3/ h 2 9{cl6(t^rtg|5-^- 
*— . KB* 3 5 ^ltit(*3 3tf>*flt4 5 iCgfttb 

5 0 *l-c, -»^iD»*j8ia«2 3, frasa-t^^— 

10 ^any h 3 OKlStta-fe^l'— **S2 2 bCO#?LW^ 

-*vg&6 o, mmvfe 2. ^®2 5 fe-tn^pnaa 

-^-/u KB* 3 6 £^LT7L5 3 — i: 8tt*L*:«K:»» 

[0038] z<dx?i^ m&tf*. mt#w*&£vt 
ftm&comsizX'oxmi&t L,x<Dffim&&W£tiz>o 
tit, ^tom^nt. »mm\z£<ox-mttsinitito 

EW^WBS!*^^— Y 2 9 lo £l>*jtffiMir 
^^l- ^ h 3 0 Sr»iitr<t 5 lcL"CV^5©-e, - 

[0 0 3 9] y V £rl£o-Ci?/t- 

0.4A/cn. 2 (0«»ftffiK"C30mVT-S>o^io ItK^fcfe 

[0 0 4 0] ^/c, ir^v — ^3-=-ix hSrffljitpfflP^cSr 

± *«*8 0 t-*-*— /V KB* 8 1 , 8 2ttf 

[0 0 4 1 ] *«W»«S:flt«-C#5»-&(c: 
[0 0 4 2] :^)i6i:^tWt'll -fcr^u — ^^SJrSl 

50 mvttvwt &-mtLfrBwp*—#>M<Diz/<i — 9 
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t LT> ^fkg&lcigm&S 3 SrffiS-fraKn 8 7 Sr*"f- 

t 45Jf:^<fcfcO£/flV^T^5c 4*5, 0 6*, 88,. 
8- 9tt^^^SriiSES^5fc«)07LS:^L. 9 0, 9 

" [0 0 4 3] 0 7 &#fiBL4a s b#*^£&2<£> 

[0 0 4 4] rO±9 4Kfi*Sl**«*"^**^** 

jt 9 Lfco^*jH£«"t?fc ^ si? \znim^^n»» 

/h*v^ffi«o*«tt#ftW»^»**^«Sfi.«i o i 

^'1 0 3, 1 0 4tfSffi«£ft-C^5 0 
[0 0 4 5] iagio lOOifTffiiJ^tt, #*ffi^l 

fpjj*m« i o 5 \c&tfz>mm& i o 1 1 <Dmkm^\z. 

*LT^a 0 W\m\^ «MbJH*i 0 20H*±B5«^tt, 
lio 8^H«k»**ix-cv^ 0 

[0 0 4 6] ttf*V<NJMHt 105tt, «?L*70% 

[0 0 4 7] «6Jf*«B(M«ffiffi i 0 5 (?)i^Ti^ 

7K3gig« 10 9 (OS* Tffit-fi^SMS i l 0 ri*l$fcfcKff 
[0 0 4 8] ADS7kSi@« 10911 »?LifUO% , 



(6 ) #tT2 9 2 2 1 3 2 
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KLTl^o ^COI^i^ j3D?l7KSi^^ 1 0 9 CO^ffitC 

[0 0 4 9] ft&MKl 1 OB, *— #^*fc»3a*SltlS 
10 10 g^H+Tffii-BfiO**^*:^*: *oti/^c 

[ooso] -<D£o\z.m&£ti>itm±/i>&fe&mm£ 

nxif»^7^«^6 0 4*5, 

liios KKtt fettfcJBrti* 10 6, gtffc5"J®te'JJfltt 

«1 o 7^K*t6>*tfc*rt»i 0 8*5±Wf«P*l i o 

KRttfcnfcsertflti i i n> ^^bMtj^sm 
[ o o 5 i ] r <o i 5 1-, «S5PMefeyifc«ffi i o 5 

0 5^«LTK«t&ix5*Da*aiilEl 0 9^«7Ktea 

*0ffi*iS®fi l 0 9*5<fct>*^^ffi{PJl**ffi 10 5 Srigig 
Ltl« 10 1, o£ 9 K»^«»PKBI i 0 0 ^Wfi 

i-s*D«7k<o*tt, «i i i sracn5fta7k<ojE*fcfB 

[0 0 5 2] i~4^>^. Bl 7 ^^-r*HKE0iJ<O#i?^t 

L, KffiojRJft^^SsiT/fftaiTKSrWi 06, l l He 
»ai*0-»*s*ftT«»«a-C*>5fl»l 0 6 6BSL 

[0 0 5 3] Sfc, *0flEUfc««-^»J:Vft*P*Sr« 

/Co 4*3, 0 8(;i*^T, Affi&MM&W&'t-'Wr — 

'[0054] jHTKtt^AnaTKaassrfflv^fctse*©*^ 

£P7K fc «S»^^ t fcffl CfctKO t # ^*s^-c t>^^i7Kco 

?ftiP7Ktt?S*4-^^t^>^^* s 0T^^ffi (lOkPa ) J:^/]^ 

7ko-g[5^ig^ J fmfi?WJlii o o^«M&*ix. 
50 *ttS6ffifirit*pS*5lcLfc* s o-Cit*+5- *^te»J 
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l 0 O Sr+^ldjDS-f 5 - fc * s tf # 
[0055] Cico i 5 (c, »*tttf>*Ja*8ifi« 1 0 9 

[0 0 5 6] /^^b\ @7(c^$tt5W4-fe./uSrl0tfcS@ 
Itiilffi^t, a&fl-SIEJ: 5 lOOkPaiSv^EE^T^ 

0(^i-^*Sr?#/c o wttfcOEII-Hu ^(BffSL^l-i 

[0057] aitjfetfi,' &&tm$tt£k<D 

»51r7K #^fft*P*01E^^S5V^^T'}i, tM^SM 

[0 0 5 8] Sblc, ftaJAfcJISJlsi-^t^lE*^*: 

ti^5^L/coTl % -ro«l?L*#/hS<*5*DazKa 
iatESr^^ixffliiAyfCo fit, )$M0*rfc& 9 100k 

^ri^cl-^^ m l o^*i-|g»S:»fco ^<£>££ 
[0 0 5 9] <c*5, »*P7Kfc«S**^«Ei:0|«^aiEa: 

flfei:*<i-afc*^tt, AD®7XSia<fii o 9ic«»4^ 

MAWS l 0 5 it) fc«?L**fctt¥*9?Ll©/hS^t 

[0 0 6 0] 5KJL*45% ¥#tfLf£ 10 /urn 

JW±cO#7LKf$Tii, J?£lmw T'lOkPa J^_h<7)SJ££t£ 



(7) ftffP 2 9 2 2 1 3 2 
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[0 0 6 1 ] rfir><t5*«?L**5J:V¥*&7LSB:, Ana 

«7ki4^Aoa*SiS«OSWt LT, gtfL^70% 

[0 0 6 2] *i\ _bfS^7— *v^aKSBEic»?L«* 
10 ag^S^f | ]^W^43% , 50% , 57% , 

^gf&<7>^UL^49% , 35% , 30% t45i9i-^r 

90° JUJl±-Cfc5rfcSr«BLfc«^*«ttSr'b*:*4fc 
^(-fMffi^W^i-^c 

[0 0 6 3] ^(0<t 5J-LT»^*tb^:3tfc^>ffl7Ki4^ 
jD?l7KSiSffi»-l00kPa<OSJESr^*'J-^:i: #<OAPS4F S: 
[Hi Kc^-To ^gOfr|-&^^:^<^5 t^p«**/>* 
<45 0 f:t\ w£gMfc£i*\ ^7L^^l%»J*T*30- 
40% "C*>5*D»7k38ia*ES:*tH OtfcKffL, 

£-«tcjDai- s :^ 5 t# tcc 

[0 0 6 4] ~(Di5^ iga>i*<077U^-D^— 7jf> 
<DT\ m?L^70% a_h^7ctt¥^+L@40/i mJ£A±<0^fll 

45% mm. ?«Rgio/i m*i"e*5 c i #a* 

30 [0 0 6 5] ±»Ufc#«-Ctt, ««t*#?LSCW 

dfi^K^*!^ Lt« £ ft/cAnazkSiSS V ^ 1/ ^ 
HI 1 2 i-^-Ti 5 \^*—rtis<DW[&tiiW1R\Z-W£i 
l mi£JLT<0»Wl7L l 1 2 Sr*W5i:»tfc fcOlc«*«.«8r 
16L-C^fi!c*n^:*Da7K®iS4Ri 0 9 a Srfflv^^ri: t> 

[0 0 6 6] 1tkJL&. #><0»*&*KK:6O, 9 

0, 120 ^mC0?»?Ll 1 2$rU-ifADXtflS(t7c 0 ^ 

TS8^Six/c3tt<^J97KttcoADa7KiSi@«J-i00kPa<OM 
Co, Ii3i:^«lf;c ^H^6>«5±5 

[0067] C<Oi9i-> *«ttO«*ft**£«»a 
&R»t fc t ^ (-1S7K^S LT^ $ n*:ADa*aili 

ticio, sf«offi*M-ca5/jDa*srBii-rSwt*s-c 

50 JE^S-CO*Da*Sr»«»-#JWi"S r k sfts-c* 5 D 
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[0068] *ffiffi«afc5-©«»?Lo«sraeikSfcfi« 

3o^HlSl 14, 115, 11 6|eE#U 

90 u mCD«S*PfLSr«i* 1 1 4,tB 1 c nr fe/c^) 3 

left 5 © SrBfi C ^ i , #WKteE o T — tit tettJjM 

[0 0 7 0] &ie, BH l 5Sr#fl«Lft35se>**W<o»3 

«MI§LfcJ:5»e, H#K»^aWS»«*-Cf4. ttMsHBtt 

2/ ^ i/T«S»^^ , BMk»J# **3 J: W&StKO 

«0>ff3fcleaa*;ba4:* *^*iHk*Jttfc*«tti: 
<D M ttlSfit <0 *SAD ^ffiv>/c^ i/—>\s^ ft £ ffi V ^ fc 
*9-T3 0 »4k»J#;*fcJktffc»*<0W 
f£/tfctiUffl <£> JL 5> * ^ ^ JcN 5 «J* Sr^ffl t fc fc 

[0 0 7 1 ] roi^ftWIBSrM^ftWrit-eW*^** 
<t 5 le Lfco#*3efc01-c*> 0, His ted^-tr/wco^ 

t <d t mm (o «■ « -e $ n fc K a?«JK ^tt 

400 a/ m(0«SJ|S|-« 1 2 1 ir^tffl* 1 2 2 ^SlMEI 

[0 0 7 2] 4R$ME 1 2 1 fcitfSMMSS 1 2 2 CQ^/ij 
' SB5>*Cf4, J?£200 ju m<09iH±->— K fcfcx.*i=fAix 
- htMSWc^^ffl^>*>y 1 2 3, 1 
2 4 ^B£S$tLT»/^o 

[0 0 7 3] s<*y*c>?l 2 3, 1 2 4 (Ctt, il 61: 

{k#J«i i 2 2 JeifiW£@ie, BMfcffl* Hir 
<£?lei5£300 ^m, ♦Blnm^jaSOv'— ^ffl*4»y 3/ 
:/l 2 5#H*ie£R$ftTl^5o *fc* 
2 3, 1 2 4ICH «SJW^^^flt*&/»ffiJcfltSn4A 
1 2 6, 1 2 7, *lb»J^^O«*&/»H»eetSjx5?L 
1 2 8, 1 2 9*iV»ai7k©«tt/#tllle«$n6?L 
13 0, 1 3 1 tfWttfXh*) s m^<50TLcOIU*5 ie-bil 
£300 /i nu tSlmm 60i£b^O->— /l/ffl&SB U ^7°1 3 2 



(8) «F«F 2 9 2 2 1 3 2 

16 

-13 7*5— *lC^H*hT^5 0 
[0 0 7 4] JgS£HS 1 2 1 COHl^TffifPJJ^ti, 1 

2 1 -o^w^/^ (nmzmm t mm.mm t z> m 
3 8*s«*ia«s*tTv^So r^wiiitii 3 8 

£it5fc#>0^l*]?£l 3 9 SfrT^io 
[0 0 7 5] ISWe, BMkftJtt 122 <D[I]f±®<P.yte 

1 4 0le*3tt3SMk»HSl 2 2 ££>t£teffilefc x BMkJW 
#;*£i§^£l££fc#<£^i*rt3l l 4 l ^lS^^^ixT 

[0076] i©i 5 mt «Sftfc*t/KOiS9#, 
^#4fi£ftiJftfM8 13 8 fiy^ig^ Lft v^oS7KatiSS*5<t 

• # in * l ft v ^tt ^ #a -caw * ft te j»f* n- e> r 

20 [0077] ft^o, «fcjpi-aBffiy*m« i 3 stexwrntm 
mmmwiRi 4 octt Mas u fc«8»^f ^ »«ti&/»aa 
icflfesnaiLi 26, 12 7, KMk*w^^«i(&/#tu 

lcet**t5M 2 8, 1 2 9 *5 J:O : ftai7Kc0W^/ / '#tii 

jcfltsnsiLi 30, 13 neiii:5?L* s -ttb-t''nRtt 

[0 0 7 8 ] ^coj;9te N *ftSi2i*5j:V8{t»ffi 

^y*>/i2 3, 1 2 4 ^idB-ra 1 1 t>je. m 

^>^y^*i2 3, 12 4<D#m®£& l 9HtrSI5^ 

5, 1 3 2- 1 3 7$r-S(^ltTV^o 

[0079] Lit&ox* mnmi 2 i««*i 2 

2^/^^>^l 2 3, 124 t Off §05tv^Sr->— 
^te^y o, ^° 125, 132 — 13 7T-Kifc-t~5::fcas 
-c#, :inaotWii 2 1 1 «RjpH3ifflfl*«« 1 3 

8 43 <tW»fk»lfli 1 2 2 t tt^fflSIHIKVffi 1 4 0 fc 5r 
fi»t»«S*5: t sot, ttfliittfieco^]±ie 

40 tt. ^ffl*«y J/7'1 2 5, 132-13 7 /cfttd 
JObio COfcft, /<y^l 2 3, 1 2 4 -C-ODgE 

fc^Jli-efiffft yi/Sr*at-# ^5 r t (eft 5o 
[0 0 8 0] _b^L/e^m^aiSt~5/cfeie. 
cO^.-fe./l/i:iS$500 /um, *l20mmCO ^AS^^ ^ > 

^f+ft/Co fit, 0.3 MPa , 0.2 MPa. \Z.^tl^i\MJE 
L fc * J: 0«< k^'J L T l ^Pfl ML 

50 }^ s l4^ ^ *5 J: ttm \m\ * (Ofet* tfi & f k L ft v \^fi- * t * 
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2800-2900 (kgf)-Cfcofc a :fti:»Lt, - tt*o*t- 
yb-Cfattf+it^^^SOO— 8200 (kgf)T'fc o7c Q 
[0 0 8 1 ] *lt*«^*-fe^"Ctt. >~ 

* [0 0 8 2] ft ±E<o»f+tt>t><Dfcfc-r% **1E^J 

'<«tt«fll*tSi 3 8't<oHlo«»l!fiR8:«)ILfco * io 
<o^^, *||isei]^^^-cttS!tt*atn:^o. 11-0. 12 ( 

ttffilSj&SO. 25—0. 33( Qcm 2 ) T-fcofc 0 

[0083] ^<OJ:5tc, *H16«^>*"fe^"v?H:, mffi 

5, 1 3 2- 1 3 7 "CSft h&-?Z Z><0 

X\ V£#<Dm*Mzfr^x&n&SfiL&'h$ < 1"5 - i ^ 

[0 0 8 4] JiEM^feWSJ: 51-, -^j/^v^i 2 
3, 1 2 4Q*>— hWfSH BMt& 1 2 1 jsiVBMt 20 
XM£l 2 20fS±!l»^3) s ±<^ £ fetc^ry^r^ 

1 2 3, 1 2 4 hcoJ?$ i: >— yWBMSgy 
J?£tf>&fm, Iffii 2 i*5«fcWIMfc*Jtti 2 2 oil: 

[0 0 8 5 ] ±ffi3Sfttfl-ett, ^y*^i2 
3, 12 4(D^-ffi^v— yWBffiflSU -/^SrRJtTi^ 

hCOJ?£ t U y^GDff^ t CO^t\ 30 

fit, ifW l 2 1 *5<t VSft^«l« 1 2 2 J: «9 ±£ 

[0 0 8 6] ±SELfcllllfi«T?tt, ^V^r>^l 

2 3, 1 2 4 to*«fiiS'Sit) ffltffflJ^^it^^ac^SriS 
g£ $ 5 fc «> t-f£ ft b ^/cTLCDlHl t) \z.&W&$:1& 
£Oi&S<^>— A-/H*S4tty i/^l 2 5 , 1 3 2- 1 3 7 

tJ:3lc, /^^y^i 2 3a ( 1 2 4 b ) £>JU*gB 
ilU ^t^iL 1 4 4 £rf£ij\ M&X'&ttL 1 4 4 £rilL 

[0087] -<D£?\zm&irzk. mn#*<o&&/ 

Sftlii:«$ix5fLi 2 6, l 2 7, SMfc»J#*<0#«6/ 

#tU^«*iX5?Ll 2 8, 1 2 9*3<tt>*^7K^W*&/ 

0EtBK:flfc$ft5?L 13 0, 13 1 KNtffctifcv' 
— /Ufflffi«gy ^y°l 32 — 13 7 tf)*Mftli &5gG:^3:*D 
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3 2- 1 3 7-Ort^ffi(OE*SSrfi«-e#, ttJEELfctfc 
[0 0 8 8] 

[mi] #«wo»i^*ji£Wc«5ia#*^^» 

[El 2 1 ra«»^fiii*nft:P5a5Sl-fe^V— ^^=13/ b 
or«ft®E] 

(OfitWrBEl 

[Bi4] ia«»}c»ii*n*:MaBS-fe^v— b 

[|H5] EM?/*u — h«cffiii^ti5j6ffi(**5<t 

«»jd*5*j-s.*-fe/Ko«i»fffiia 

febkt®tLX^-tm 
[El 9] B#^yw&iaaAy*:a»«»O»ttS:tt*(0a[ 

[Ell 1] *Dfi7KaiBSOffi?L*4:*lll4*ttt^H«Sr 
^-f El 

[Ell 2] *Da*iSia«^*»WfcIftW^-5*:«)<0«»f 
EE! 

[Ell 3] BIJ!iDa*Sia*«-tt*t6*tfctt*IBTLOii:Si: 
ADfi* fc £>Ba<£ Sr^-TEl 
[El 1 4 ] ia*Da*3Sa«S:»ii^«IB»«»«SrWW 

[Ell 5] *«WOj|5 3 0jl*«lc«5H*5«»-T-ffi«S 

[Eli 6] iffl^-feyHciai&Sixfc^y^^^VffiBI 
[Eli 7] P)*ir/i-SrEl l 5 <£>$OT £ ttitSS-f 5i(««-fB 

[Ell 8] ^ y *>^oftJIS««rlftWi-«fc»OiFB5H ■ 
[Ell 9] ft*W*«*oa«c;ai^S^«ft&o^*¥ 

2 l ••■Mi-fe/v 

2 2a, 22b - ir ^< U — ^tS 

23, 109, 10 9 a ■■■AnSTKiSii^S 

2 4, 1 0 0, 1 2 

2 5, 10 1, 12 1'-^J»««S«i*«fl« 

2 6, 102, 122 -^^l£IH»1IB«rfllx.*:iftikffl« 
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